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Abstract 
This presentation along with associated paper focuses on characteristics of sustainable learning and content management systems 
(LCMS). It has three folds. The first one provides a list of characteristics for a sustainable LCMS that are compiled as a result of 
critical literature review as well as personal experiences of the author. The second intends to reveal the results of an evaluation 
study in which above characteristics were used to examine available LMS and/or LCMS systems in Turkey. The third fold 
consists of another list for decisions makers in corporate and educational institutions about what to consider while selecting a 
LCMS. 
There is quite a big body of literature regarding characteristics of LCMS in the field. However, the majority of them are context 
dependent and/or do not reflect the needs of other contexts such as those in which distance education is more than a convenience. 
So, a dozen of this literature has been critically analyzed and common characteristics were compiled. Later, these common 
characteristics revised according to needs of those contexts where distance education is a necessity and the list of characteristics 
of a sustainable LCMS is finalized. Moreover, these characteristics were used to create a rubric to be able to evaluate the 
common LCMS used in Turkey. The results, a list of recommendations are prepared to help the decision makers in the corporate 
and educational institutions choose the sustainable LCMS for their e-learning initiatives.   
This presentation might especially be beneficial for especially those audiences who are considering adopting a LCMS for their 
institutions and those researchers who are interested in management of e-learning initiatives. 
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1. Introduction 
Instruction at all educational levels is changing as technology is introduced into the curriculum. Today the common 
use of technology in education is internet i.e. mostly web based. As the use of internet technologies in education has 
taken over and development in web technologies goes faster, the use of learning and content management systems 
in online education becoming more important subject day by day. Many educational institutions try to build their 
own internal tools to develop and deliver e-learning contents. They spent too much time to develop courses but later 
on could not re-use or could not transfer these courses to new e-learning systems. As more and more organizations 
adopt e-learning (both purchased and built internally), the problem of managing e-learning content becomes bigger 
(Bersin Associates , 2008). One finding of research (Wilson, 2007) stated that large organizations need coherent 
                                                             
* ørfan Süral. Tel.:+ 90 222 2393750 ; fax: + 90 222 2293124 
E-mail address: isural@gmail.com 
Open access under CC BY-NC-ND license.
1146  I·rfan Süral / Procedia Social and Behavioral Sciences 9 (2010) 1145–1152
strategies for producing and managing learning content that are geared to the needs and structure of their business. 
Deciding which software package to adopt inside an organization can be a challenging task, thus choosing a 
learning content management system is not easy. There are hundreds of products in the marketplace, all with highly-
variable capabilities. The e-learning software must satisfy the needs of the online learner, the online instructor and, 
in many cases, individuals in an administrative capacity who must track and maintain learner records (Kapp, 2003) 
2. Learning and Content Management Systems (LCMS) 
There are many definitions of LCMS. Most common definitions that are used; 
x A learning content management system is an environment where multiple developers can create, store, 
reuse, manage, and deliver learning content from a central object repository (Brandon Hall Research, 2002)  
x IDC (Brennan, Funke, & Anderson, 2001) defines a learning content management system as a system that 
is used to create, store, assemble, and deliver personalized e-learning content in the form of learning 
objects. 
x An LCMS is an application designed to facilitate the creation or capture, management, and transfer or 
distribution of content designed for learning or performance support (Shaw, 2007) 
Learning content management systems (LCMS) and Learning management systems (LMS) are two different 
systems but have common futures in general. Most LCMS provide basic LMS functionality, and many LMS include 
some aspects of content management as well (Jurubescu, 2008). The primary objective of a learning management 
system (LMS) is to manage learners, keeping track of their progress and performance across all types of training 
activities. By contrast, a learning content management system (LCMS) manages content or learning objects that are 
served up to the right learner at the right time (Brandon Hall Research, 2002). There are many different types of 
LCMS which offers different functions and futures. But in general LCMS have the following fundamental 
components shown in Figure 1: 
 
 
 
Figure 1: Components of a Learning Content Management System  
(Theory & Practice: Learning Content Management Systems, 2002) 
 
Authoring tool: This tool is used to create the reusable learning objects that are accessible in the repository. Most 
authoring tools are visually oriented so the learner doesn't need to know any coding. These tools include 
Macromedia's Dreamweaver and products like Word, Power Point and Flash. 
Learning Object Repository: The learning object repository is a central database in which learning content is stored 
and managed. The instructional output may be delivered via the Web, CD-ROM, or printed materials. The same 
object may be used as many times and for as many purposes as is appropriate. 
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Delivery Interface:  To serve up a learning object based on learner profiles, pretests, and/or user queries, a dynamic 
delivery interface is required. This component also provides user tracking, links to related sources of information, 
and multiple assessment types with user feedback.  
Administrative Application: This application is used to manage learners’ records, launch e-learning courses from 
course catalogs, track and report the progress of learners, and provide other basic administrative functions. 
The following chart, based primarily on research conducted by Brandon Hall, summarizes the capabilities and 
differences between the two systems. 
 
Table 1: Comparison Chart: LMS vs. LCMS (Brandon Hall Research, 2002) 
 
 LMS LCMS 
Primary Users Training managers, 
instructors, administrators 
Content developers, 
instructional designers, 
project managers 
Provides primary management of... Learners Learning content 
Management of classroom, instructor-led 
Training 
Yes (but not always) No 
Performance reporting of training results Primary focus  Secondary focus 
Learner collaboration Yes Yes 
Keeping learner profile data Yes No 
Sharing learner data with an ERP system Yes No 
Event scheduling Yes No 
Competency mapping - skill gap 
Analysis 
Yes Yes (in some cases) 
Content creation capabilities No Yes 
Organizing reusable content No Yes 
Creation of test questions and test 
Administration 
Yes Yes 
Dynamic pre-testing and adaptive learning No Yes 
Workflow tools to manage the content 
development process 
No Yes 
Delivery of content by providing navigational 
controls and learner interface 
No Yes 
Management of certification status, completion 
and conditions 
No Rarely 
Customizable in appearance to match corporate 
communication needs 
No Rarely 
Customizable in functionality to match learning/ 
training requirements 
No Most start “basic”, then 
require purchase of 
additional 
capabilities 
Requires purchase of additional hardware, 
software and/or installation of plug-ins 
Often Sometimes 
 
An LCMS have some characteristics listed below. These characteristics are helpful in determining whether a 
product is LCMS or not. Note that this characteristics and futures combined from (IRS E-Learning Strategy Group, 
2002) and (Brandon Hall Research, 2002) 
 
2.1 Characteristics of LCMS  
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x Based on a learning object model. 
x Content is reusable across courses, curricula, or across the entire enterprise. 
x Content is not tightly bound to a specific template and can be re-deployed in a variety of formats, such as e-
learning, CD-ROM, print-based learning, Palm, EPSS, etc.  
x Navigational controls are not hard coded at the content (or page) level. 
x There is a complete separation of content and presentation logic.  
x Content is stored in a central database repository.  
x Content can be represented as XML or is stored as XML.  
x Content can be tagged for advanced searchability (both at the media and the topic level).  
x Pre-tests and post-tests can be automatically aggregated from test questions written for the primary 
instruction. In addition, the system can deliver the test and prescribe learning based on performance.  
x The system manages the development process by providing some level of workflow tools to manage a 
multi developer, team environment. 
x Version controls and archiving capabilities to store previous versions of content.  
x Advanced searching capabilities across all objects in the repository. 
x Interoperability with third-party learning management systems.  
x Includes a delivery engine for serving up content, automatically adapting to user or group profiles, adding 
navigation controls, collaboration tools, utilities, and look and feel (skins). 
x Have authoring templates to support non-technical (i.e. non-programmers) content authors within a 
managed development environment. 
 
2.2 Selecting a LMS/LCMS System 
The following sections focus on a variety of critical considerations when selecting an LMS/LCMS. For this a rubric 
is developed. 
 
  4 3 2 1 
Tool neutrality 
Content can be 
authored using any 
tool 
Content can be 
authored using 
many tools 
Content can be 
authored using a 
few tools 
Content can be 
authored using 
very few tools 
Easy-to-use content 
creation tools 
System offers easy-
to-use, automated 
content creation tools 
embedded in the 
system (e.g. 
WYSIWIG editor) 
System offers 
complicated 
content creation 
tools embedded in 
the system 
System offers 
content creation 
tools but they have 
basic functions and 
not useful in 
content creation 
System do not 
offer embedded 
content creation 
tools, therefore 
you should create 
content by 
external tools A
ut
ho
ri
ng
 
Flexible course 
design and delivery 
Content creators can 
use standard 
authoring tools rather 
than embedded tools 
provided by LCMS 
Content creators 
can use standard 
authoring tools 
but need third-
party tools to 
integrate content 
Content creators 
can use only 
embedded tools 
provided by LCMS 
System do not 
provide flexible 
course design and 
delivery 
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Facilities for 
content migration 
System provides 
multi-format 
integration of text, 
static graphics, 
Flash/Shockwave 
animation, audio, etc. 
 
System automatically 
converts PowerPoint 
files into Lessons and 
Steps. 
System provides 
only integration 
of text and static 
graphics 
 
 
System 
automatically 
converts 
PowerPoint files 
into Lessons and 
Steps. 
System 
automatically 
converts 
PowerPoint files 
into Lessons and 
Steps. 
System do not 
provide 
automated content 
migration but 
support manual 
migration 
Open interface with 
an LMS or other 
ERP systems 
System support basic 
integration formats as 
XML and industry 
standards 
(IMS,SCORM,AICC) 
System support 
basic integration 
formats as XML 
and least two of  
industry standards 
(IMS,SCORM,AI
CC) 
System support 
basic integration 
formats as XML 
and least one of  
industry standards 
(IMS,SCORM,AIC
C) 
System support 
only basic 
integration format  
XML 
L
ea
rn
in
g 
O
bj
ec
ts
 
Support of reusable 
learning objects 
Support object-
specific templates for 
streamlining the 
process of creating 
content 
 
Support searching for 
existing content to 
reuse (or repurpose) 
to reduce the 
possibility 
of multiple authors 
creating the same 
content. 
 
Gives the ability to 
share the exact same 
information easily 
across various 
departments 
or divisions. 
 
Gives the ability to 
reconstruct training 
into new and novel 
configurations with 
little 
or no retyping. 
Support object-
specific templates 
for streamlining 
the process of 
creating content 
 
Support searching 
for existing 
content to reuse 
(or repurpose) to 
reduce the 
possibility 
of multiple 
authors creating 
the same content. 
 
Gives the ability 
to share the exact 
same information 
easily across 
various 
departments 
or divisions. 
 
Support object-
specific templates 
for streamlining the 
process of creating 
content 
 
Support searching 
for existing content 
to reuse (or 
repurpose) to 
reduce the 
possibility 
of multiple authors 
creating the same 
content. 
 
Support object-
specific templates 
for streamlining 
the process of 
creating content 
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Communication 
and collaboration 
functions 
Collaboration tool are 
easy to use and learn  
 
Collaboration tools 
promote 
communication 
 
Collaboration tools 
allow natural 
interactions 
 
Collaboration tools 
provide sharing a 
diagram, photograph, 
paper, or similar 
objects 
Collaboration 
tools are easy to 
use and learn 
 
Collaboration 
tools promote 
communication  
 
Collaboration 
tools allow 
natural 
interactions 
 
 
 
 
 
Collaboration tools 
are easy to use and 
learn 
 
Collaboration tools 
promote 
communication  
 
 
Collaboration 
tools are easy to 
use and learn 
 
D
el
iv
er
y 
In
te
rf
ac
e 
Assessment Tools 
System has reporting 
features 
 
System assess the 
learner's prior 
knowledge 
 
System provide 
assessment 
development 
 
System  
accommodate 
multiple assessments 
of varying levels of 
difficulty and security 
System has 
reporting features 
 
System assess the 
learner's prior 
knowledge 
 
System provide 
assessment 
development 
 
 
System has 
reporting features 
 
System assess the 
learner's prior 
knowledge 
 
 
System has 
reporting features 
 
A
dm
in
is
tr
at
iv
e 
 
Administrative 
Applications 
System can manage 
enrollment and 
progress of learners 
 
System can manage 
course content 
 
System can manage 
timing 
 
System can manage 
tracking 
System can 
manage 
enrollment and 
progress of 
learners 
 
System can 
manage course 
content 
 
System can 
manage timing 
 
System can manage 
enrollment and 
progress of learners 
 
System can manage 
course content 
 
System can 
manage 
enrollment and 
progress of 
learners 
 
T
ec
hn
ic
al
 
Automated 
implementation 
processes 
System have several 
pre-packaged process 
options that a 
customer can simply 
turn on during 
deployment 
System need to be 
manually 
deployed 
implementation 
process involve 
third-party 
consultants or 
payment 
No automated 
implementation 
process  
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Enterprise security 
Ensure that only 
authorized users 
access the system 
 
Multiple levels of 
authority control 
access to 
administration, 
reporting, and 
broadcast messaging 
capabilities 
 
Time-out feature for 
when user is inactive 
for a configurable 
amount of time 
 
No proprietary plug-
ins required 
Ensure that only 
authorized users 
access the system 
 
Multiple levels of 
authority control 
access to 
administration, 
reporting, and 
broadcast 
messaging 
capabilities 
 
Time-out feature 
for when user is 
inactive for a 
configurable 
amount of time 
 
Ensure that only 
authorized users 
access the system 
 
Multiple levels of 
authority control 
access to 
administration, 
reporting, and 
broadcast 
messaging 
capabilities 
 
Ensure that only 
authorized users 
access the system 
 
 
Platform neutrality 
System can run on 
any platform: Unix, 
Linux, windows, Mac 
OS 
System can run on 
three platform 
System can run on 
two platform 
System can run on 
only on one 
platform 
 
Browser neutrality 
System can manage 
content authored by 
any vendor 
System can 
manage content 
authored by 
many vendors 
System can manage 
content authored by 
a few vendors 
System can 
manage content 
authored by 
very few vendors 
Vendor neutrality 
System can appear 
and function with any 
browser: Internet 
Explorer, Firefox, 
Safari, Opera 
System can 
appear and 
function with any 
of three browser 
System can appear 
and function with 
any of two browser 
System can 
appear and 
function with only 
one browser 
 
3. LCMS in Turkey 
 
There are many initiatives try to develop LMS/LCMS in Turkey to manage e-learning activities. Those are currently 
corporate based commercial software solutions and do not meet with LCMS structure and characteristics. Courses 
are simply designed and embedded into system by using authoring tool and do not provide learning object structure. 
Each time the content need to be changed, content creators manually edit and publish with authoring tools. 
 
4. Conclusion  
 
A Learning Content Management System is a valuable tool that compresses the time required to develop learning 
content (Jurubescu, 2008). Matching the right solution to meet the needs will help organizations effectively allocate 
their education dollars through focused applications to manage the learning, administration, tracking, and reporting 
functions. Before selecting a LCMS, decision makers in the corporate and educational institutions should have a 
detailed research on their needs. 
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